2 
| À 


/ 
157 
| 


PE t 


= 


LONDON: HAUGHTON & COMPANY, 10, PATERNOSTER ROW, ELC. 

New York: D; Van Nosrranp, 23,. Murray Street, and 27, Warren Strect, Panis; MiBreavet, 39, Quai de 
Madame VEUVE. J, Bovvrau, Librarie Etrangère, 22, Rue de la Banque: 
BERLIN : A, ASHER & s, Unter der ‘Linden. 


- 


~ 


Copren-ROPE LiGHTNING-CONDUCTOR 


PATENT 


Experience, accumulated. since the time of Benjamin Franklin, proves conclusively that a 
Conductor made of Copper, of adequate size, is the best of all apphances for the protection Ol every description 
| E | of Batlding from the destructive effects of Lightning. — 


NEWALL & (0.'s PATENT COPPER-ROPE LIGHTNING-CONDUCTOR, 


As applied to all kinds of Buildings and Shipping. in all parts of the world with unvarying 
success, is the most reliable, most effective, and cheapest Conductor offered to the public. | 


lt-1s-simple in its application, no indtiasors being required ; and it costs only ONE SHILLING per foot for 
the standarc-size, which is safe in any storm. | | a | 
Sole Patentees of Untwisted Wire Rope. Manufacturers of Iron and Steel Ropes 
bee for Colliery and Railway Purposes. Rigging Ropes, Guide Ropes, &c. | 
Gilt and Silver Cord for hanging Pictures. Iron; Steel, and Copper Cord forClock and Sash Lines, &c. 
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ELECTRIC BELLS, 
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907, Gray’s-inn Road, W.C. 


_LIGHTNING.CONDUCTORS, &e—DIXON, CORBITT, & SPENCER, Manv- 
“facturers of Heme, MANILLA, and Wire Ropes of every description: Lines, Twires ; Copper, Iron, and 
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HAUGHTON COMPANY. PATERNOSTER ROW, E. 


EXCHANGE TELEGRAPH COMPANY, LIMITED. 


| (Incorporated 1572; 
“Under the Companies Acts and a license from Her 


Capital, £225,000, 
‘Heap cies 17 AND 18, CORNHILL, “LONDON, EC. 


This is HOW establishing branch offices or call stations throughout the metropolis ans suburbs for 
“the due administration of its 


‘TELEGRAPHIC CALL 


ya the aid of which gubacribers aes be enabled at any hour of the 


DAY OR NIGHT 


“MESSENGER, CAB, OR. POLICEMAN, 


AND GIVE-:THE 


“ALARM OF FIRE, 


wile: many Calls indicating the wants of a private house, chambers, office, or place of business of 


kind may be atranged for, all such being made in the same uniform manner by the pressure of a button on à 
small automatic instrument, placed as -most convenient and telegraphically connected with the nearest Call 
Station" of the Company, which i in no case will be distant irom “the subscriber more than a quarter ofa mile = 
or thrée minutés' time; these instruments occupy but a few inches of space, are not liable to get out on order, ©: 


| # | —_ no local batteries or winding up, and no knowledge whatever of.telegraphy to work them. 


GALL STATIONS 
will ee established. wherever a demand for-them may arise; they will be provided with = permanent staff of HA 
operators and messengers, whose duty it will be to receive and attend to ‘ Calls.” A policeman will be found == 
there, and an expert. with a hund pomp or extincteur ready to act on the first alarm of fire, and station - 


POLICE “AND FIRE BRIGADE STATIONS, | | 
‘thus enhancing the public value of the system by the increased security which will be rendered to life 4 
property. 
The s viper has been in bpétation in the United States for some years past, “having been initiated and 
by the Ametican District Telegraph Company to meet a great public want, and where its practical 
advantages have become so fully recognised and appreciated that it is being rapidly adopted throughout the — 
States; in New York, where it originated, and some thousands of instruments are at work, it is pen oases | 


indispensable as 
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DAY SERVICES, 


For A SINGLE : 


Day and Nigh Service § Guineas per annum. Day Service «6 Guiacas per annum. 
oe Extra Instruments at a reduction. 
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_ free of all charge to subscribers. 


_ Messengers when employed Sixpence to Ei htpence per hour. 
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TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Fo- 


reign, and Colonial Patent Agents, give prompt personal 
attention to all matters entrusted to them. O 
33, Chancery Lane, W.C. Established 1844. 


PATENTS—PATENTS. 


R oBErTsoN, Broman & Co. (established 50 


years) continue to obtain Patents for Inventions. Pam- 
phlet, containing special advice, gratis or by post. 166, Fleet- 
street, London. 


H M. Capner, Manufacturer of Electrical- 


Galvanic, and Philosophical Apparatus of every descrip- 
tion.—20, Northampton-square, Clerkenwell, E.C. 


TELEGRAMS.—The Oriental and Ameri- 


can Telegram Company (Limited), 140, Leadenhall-street, 
having purchased from the liquidators of the late Oriental Tele- 
gram Agency (Limited), the registérs, &c., of that Agency, is the 
_ only Company authorised to use such Registers, Codes, Agencies, 
&c. The Company now possesses the most complete system of 
Agencies, and Messages for all parts are received at the offices, 

140, Leadenhall-street, and forwarded with the utmost dispatch. 

; ‘Otto Rocus, Managing Director. 


O & F. H. VARLEY, Engineer Contractors, 

* Mildmay-Park Works, Mildmay-street, Highbury, N., 
manufacture Improved Morse Ink-writers, Duplex Instruments, 
Double Current Keys, Relays, Resistance Coils, Galvanometers, 
all description of Testing Apparatus for Submarine and Land 
Lines, Block-signalling Instruments, Batteries and Stores. Con- 
— entered into for Construction and Maintenance of Telegraph 

ines. 


BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 


TYHR & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, — | 


and Engineers to their important improvements in “ Block” 
Telegraphs, especially to their new system (Patent 1874, in con- 
junction with Messrs. SAxBY & FARMER), inspected and improved 
by Captain TYLER, on behalf of the Bodrd of Trade. By the use 
of this appliance, a signalman who receives a telegraphic indica- 
tion of a line blocked, from the signalman in advance, cannot pos- 
sibly give a contrary signal upon the outside semaphore to the 
engine-driver. 

“ Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.”—The Times. 

Office and Works—4, OLD STREET, GOSWELL Roap, Lonpon, 


ce for Patents, 
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(; EOLOGY.—Elementary Collections, to 


illustrate the new edition of Lyell’s “ Stndents’ Elements of 


Geology,” and facilitate the important study of this science, can 
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Hammers, all the recent publications, &c., of J. Tennant, Minera- 
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Mines, Universities, Schools, &c., 89, Bishopsgate-street Within, 
London. Sole Agents for Prof. Wanklyn’s Test Solutions for 
Water Analysis. Illustrated Catalogues post-free on receipt of 
three stamps. 
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sent for Is. extra, carriage paid, to any railway station in Englana. 
Hotels and Mansions fitted. Price lists free of 


J. W. E. ARCHBUTT, 


8, BRIDGE STREET, WESTMINSTER. 
Facing the Houses of Parliament. 


MESSRS. H. A. HARBOROW & H. SPAGN OLETTI 
Electric Telegraph Engineers, 


CONTRACTORS AND MANUFACTURERS, 
4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles. Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, 
hotels, warehouses, &c., &c. Lightning Conductors. All kinds of 
Electrical Mining Apparatus. H.and H.S. draw attention to 
their Bells, &c., especially adapted for mines. Models made, Ex- 
periments carried out.—4, Circus-street, Marylebone, London, W. 


SCIENTIFIC AMUSEMENTS 
FULLY DESCRIBED IN | 
COX’S CATALOGUE-—-PART Y. 


GALVANISM, MAGNETISM, STEAM ENGINES, 


TELEGRAPHY, HEAT & LIGHT, PNEUMATICS, &c. 
New Edition, 1876; 56 pages. Fully illustrated. Free Two 
Stamps.—FREDERIC J. Cox, 26, LUDGATE H1LL, Lonpon, E.C. 
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Fcp. 8vo., cloth, 1s. 6d. 


HLECTRO-TELEGRAPHY. By FRE- 


DERICK S. BEECHEY, Telegraph Engineer. A Book 
for Beginners. 


Lonpon: E. & F.N.SPON, 48, Charing Cross. New York : 


446, Broome-street. 
POCKET-BOOK OF USEFUL 


A Formule and Memoranda for Civil and Mechanical 
Engineers, by Guildford L. Molesworth, Mem. Ins. C. E., Con- 
sulting Engineer to the Government of India for State Railways. 
Eighteenth edition, revised, with considerable additions by the 


author; together with a valuable contribution on Telegraphs, by 
R. S. Brough. | 


Lonpvon: E. & F.N. SPON, 48, Charing Cross. New York: 
446, Broome-street. 


Royal 32mo. roan, 6s. 
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THE OPERATOR, 
American Journal of Scientitic Teleqraphy. 


A copy will be sent free on application to Messrs. HAUGHTON 
0., 10, Paternoster Row, London, E.C 
SUBSCRIPZION, 7S. PER ANNUM, 


THE TELEGRAPHIST: 


THE ORGAN OF THE BRITISH TELEGRAPH STAFF, 
MONTHLY, 2d.; Post FREE FOR SIX MONTHS, 15. 3d. 
Telegraphic Tales, Poetry, Anecdotes, Correspondence, Letters 

from Abroad, Notes, English and Foreign Articles, and other 

matter interesting to Telegraph Clerks. 
Orders addressed to the Editor, Central Telegraph Station, 

London, promptly attended to. | 
N.B. A Course of popular instruction in the various instru- 


ne in use, with diagrams, will be commenced in the November 
numper, 


Cloth boards 3s. 6d., limp cloth (Weale’s Series) 3s. (postage 3d.) 


ANDBOOK OF THE TELEGRAPH, 


Being a Manual of Telegraphy, Telegraph Clerks’ Remem- 
brancer, and Guide to Candidates for Employment in the Tele- 
raph Service. Fourth edition, revised and enlarged, by K. Box». 
‘Numerous illustrations, with questions on Eiectr-city and 
Practical Telegraphy, for the use of Students. By W. McGREGoR. 
“One of the very best works of the sort we have ever ccme 
across.’—Civilian. 


Now ready, 12 mo., Cloth boards, ss. 6d. (postage 4d.) 


JR UDIMENTARY MAGNETISM: Being 


a concise exposition of the general principles of Magnetical 
Science, and the purposes to which it has been applied. By Sir 
W. Snow Harris, F.R.S. New and Enlarged Edition, with con- 
siderable additions by Dr, Noap, Ph.D. F.R.S. With 165 woodcuts. 

“As concise and lucid an exposition of the phenomena of magnet- 
ism as we believe it is possible to write."—English Mechanic. 


CROSBY LOCKWOOD & Co. 7, Stationers’ Hall Court, Ludgate Hill, E.C. 


RUPTURES,—By Royal Letters Patent. 


NHITE’S MOC-MAIN LEVER TRUSS 
Is allowed by upwards of five hundred 


Medical Men to be the most effective invention in the 
curative treatment of HERNIA. The use of a steel 
spring, so hurtful in its effect, is here avoided, a soft 
bandage being worn round the body, while the 
requisite resisting power is supplied by the MOC- 
MAIN PAD and PATENT LEVER, fitting with so 
much ease and closeness that it cannot be detected, 
and may be worn during sleep. A descriptive Cir- 
cular may be had, and the Truss (which cannot fail to 
fit) forwarded by ged on the circumference of the 
body, to inches below the hips, being sent to the 
Manufacturer 


DMR. WHITE, 298, PICCADILLY, W. 


Price of a Single Truss, 16s., 21s., 26s. 6d., 31s. 6d., postage- 
free. Double Truss, 31s. 6d., 42s., and 52s. 6d., postage-free. An 
Umbilical Truss, 42s. and 52s. 6d., postage-free. 


Post-office Orders to be made payable to JoHN WHITE, Post- 
office, Piccadilly. | | 


NEW PATENT 


ELASTIC STOCKINGS, KNEE-CAPS, &c. 


For Varicose Veins, and all cases of Weakness and Swelling o 
the Legs, Sprains, &c. They are porous, light in texture, and 
inexpensive, and. are drawn on like an ordinary stocking. Price 
from 4s. 6d., 7s. 6d., 10s., to 16s. each, postage free. 


JOHN WHITE, MANUFACTURER, 228, PiccaDILLy, Lonpon. 


PHOTOGRAPHY 


Complete set of Photographic Appa- 
" ratus, comprising Polished Mahogany 
MD Camera, Quick Acting Lens, Strond 
Tripod Stand, Bath, Dipper, Dishes, 
Scales and Weights, Measures, Print- 
ing Frame, Glass, and all the Che- 
micals and Materials necessary for 
taking Negatives 44} by 3} inches, 
and printing Positives on paper, with 
book of Instruction. Price complete 
in strong box with partitions, £3 10s. 


WRATTEN & WAINWRIGHT, 


MANUFACTURERS, 


38, GREAT QUEEN STREET, LONDON, W.C. 


Second Edition, price tos. 6d. 


ABC TELEGRAPHIC CODE. 


(Cove Worps not exceeding ten letters. 


Cyphers not exceeding five letters. (SIMPLICITY, ECO- 
NOMY, AND SECRECY). Simplicity and Economy, palpable ; 
Secrecy absolute, specially adapted for the use of FINANCIERS, 
MERCHANTS, SHIPOWNERS, BROKERS, AGENTS, &c. 
(See opinions of the Press). Nearly a hundred papers testify in 


the highest terms possible to the thorough efficiency and com- 
pleteness of this work. | 


EDEN FISHER, 50, LOMBARD STREET, EC. | 
ELECTRIC BELLS.—Hotels, Clubs, and 


Private Houses in Town and Country fitted with Electric | 
Bells, Speaking Tubes, Thief-detectors, &c. The Trade and 
Amateurs supplied with Stores. Price-lists on application. 
Batteries and other Electrical Goods.—EDpwAaRD J, PATERSON, 
3, BEDFORD COURT, COVENT GARDEN. 


THE SCENOGRAPH. 


LL TOURISTS SHOULD SEND AT ONCE 
for the SCENOGRAPH MANUAL, PRICE 6d., 
including a cabinet-sized landscape taken with the 
instrument. This work fully describes this WONDER- 
FULLY CHEAP AND COMPACT POCKET TOUR. 
ISTS’ CAMERA, the price of which complete with 
STAND, LENS, TWO DOUBLE DARK SLIDES, 
STAINED CASE, &c., is only FIFTY SHILLINGS. 
A smaller size for pictures 4} by 34+, THIRTY-FIVE 


a 


‘SHILLINGS. 


THE SCIOPTICON COMPANY, 
157, Gt. Portland-street, London, W. 


JOHN PLACE (late B. Norris), Manufac- 


turing Optician and Mathematical-Instrument Maker, 13, 
Bull Street, Birmingham, manufacturer of every description of 
MINING and SURVEYING INSTRUMENTS. Repairs done 
upon the shortest notice. Sole Inventor of the New Metal 
Sacharometer. Inventors’ Models and all kinds of small Machinery 
done. Strictest confidence observed. 

N 


-B.—Whceel, Rack, and Screw Cutlery any size and pitch, 
on the shortest notice. 


Science DEPÔT AND EXCHANGE.— 


General Scientific and Telegraphic Instruction; The 
Construction, Purchase, Sale, Exchange, Hire, or. Valuation of 
(full-size and model) Printing, Alphabetic, and Needle Instru- 
ments; and all kinds of Electric, Pneumatic, Acoustic, Heat, 
Opt cal, Mechanical, Photographic, Chemical, and other Appa- 
ratus ; Lathes, Tools, Engines, Boilers ; Astronomical, Surveying, 
and Drawing Instruments; and all kinds of Material, Parts, 
Fittings.—Apply to Dr. A. CAPLATZ1I, Science Depot, Chenies-st. 
Tottenham-court Road.—Immense Stock, and variety of second 
hand Instruments at half-price. 
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GALVANIC EXPANSION. 


SomE time ago M. Edlund drew the inference 
from some experiments, that a metallic wire, 
through which flows a galvanic current, is more 
elongated than would be due simply to the rise of 
temperature produced by the current. The whole 
elongation consisted of two parts, one of which 
was calculable from the rise of temperature of the 
wire, while the other was directly dependent on 
the strencth of the current, and increased rapidly 
This latter part he named galvanic 
expansion. | | 
Three methods of observation were adopted :—1. 
A current was sent through a wire; and the 
elongation @ and resistance b were measured. 
Then the expansion of the wire by heat, and the 
relation of the resistance to temperature, were 
determined. It was then easy to ascertain what 
temperature the wire had, when its resistance 
was b; and consequently, also, whether the 
measured elongation a was exclusively due to rise 
of temperature or not. Now, the elongation was 


always found greater than could be explained by 
2. The wire was heated in | 


rise of temperature. 
an air-bath, and its length and galvanic resistance 
were observed at the temperature produced. After 
it had cooled, a current was sent through it, and 


the strength of this gradually increased, till the 
resistance was as great as when it had been 


placed in the air-bath; then the length of the 
wire was again measured. The length was always 
found greater in the latter case than in the former, 
though the resistance, and so the temperature, 
were the same in both cases. 3. A current was 
sent through the wire enclosed in eider-down 
(so as to have little cooling); and the length and 
resistance of the wire were then measured. Then 
the down was removed, and the air was set in 
motion about the wire with a ventilator, which 
caused much cooling. The strength of the cur- 
rent was then so adapted, that the resistance of 
the wire.was just the same as in the previous case, 
and the length of the wire was again measured. 
(The current-strength had naturally to be stronger 
in the latter case). Now, the length of the wire 
was always found greater in the second case than 
in the first, though in both it had the same 
temperature. Thus, all three methods appeared 
to give the same result. 

Some objections were raised by M. Wiedemann 
to M. Edlund’s conclusions, and, accordingly, M. 
Streintz was led to study the phenomena by a 


different method. He first determined carefully 
the solidifying and the melting point of stearine, 
finding the former 53°°4 C and the latter 55°°5 C. 
The wire to be examined was coated, in position, 
with a very thin layer of stearine; a current was 


sent through it, and the strength was gradually - 


increased till the stearine began to melt; then 
the elongation of the wire was measured. On 
comparing this elongation with that of the wire 
when heated in an air-bath to the same tempera- 
ture, the former was found to be the greater, 
thus confirming M. Edlund’s deductions. 

M. Wiedemann, without rejecting these abso- 
lutely, has. objected, inter alia, that it was difficult 
to determine exactly the temperature of the 
interior of the wire. In reply (Pogg. Ann., No. 5, 
1876) M. Edlund, taking his position on the known 


laws of propagation of heat and ‘the velocity of | 


cooling in the wires experimented with, calculates 
that the central temperature of the wires can only 
be superior to the superficial temperature by a 
very small fraction of a degree; whereas to 
account for the facts observed on the other 
hypothesis, it would be necessary to suppose that 
the mean temperature of the wire surpasses the 
superficial temperature by several degrees. We 
cannot here give the details of M. Edlund’s 
argument. | 

Galvanic expansion has the property of not 
immediately disappearing with the cessation of 
the galvanic current; it decreases gradually, 
much after the same law as expansion through 
heat. From this fact, both M. Edlund and M. 
Streintz draw the inference that it must be pro- 
duced by molecular oscillations, which disappear 
in proportion as they communicate their vis viva 
to the matter and the ether by which the wire is 
surrounded. M. Edlund further adopts M. 
Streintz’ view, that the heat produced by the 
current is polarised, the oscillations taking place 
chiefly in the direction of the current. Such a 
hypothesis is simple, and appears to account 
satisfactorily for the phenomenon. 

Whatever promotes the communication of the 
oscillations to the surrounding medium, must 
evidently diminish the galvanic expansion. Now, 
this has been confirmed by some experiments 


recently made by Dr. Exner, who, however, argues. 


from them against the existence of galvanic ex- 
pansion. He operated by cooling the conducting 
wire, through which the current was passing, in 
cold water. The galvanic expansion therewith 
disappeared, so that hardly a trace of it remained. 
That this should be the result of such experiments 
seems quite to harmonise with the view of M. 
Edlund, above described. 
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DUPLEX ARRANGEMENT, WITH TRANSLATOR, OF M. KOCH, OF CHUR. 
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IN the first of the above figures (which we | 
borrow from Dingler’s Polytechnisches Fournal) | 
line L, the end 7 with the lever /, and the key 
working contact, the axis, and the back contact, : 


illustrating this system, I, 2, and 3 represent the 


respectively, of an ordinary Morse key, on which, 
at its further end, an instlator e¢ is fixed, which, 
on pressing down the handle, raises the lever  f 
from the contact 7, connected with earth E. The 
line-battery B is inseried between 1 and E. Of 
the two corresponding stations, one has the 
copper pole, the other the zinc pole of the battery 
to earth, so that the currents of both are in the 
same direction. The relay R contains two pairs 
of coils A, A’, and P, P’; while A and A’ form an 
ordinary horse-shoe electro-magnet (with un- 
magnetic core), the cores of the horse-shoe electro- 
magnet P, P’, as in the Hughes type-printer, 
stand on the poles of a permanent horse-shoe 
magnet, and are so induced by it, that in P a 
north pole 72, and in P’ a south pole 5, is produced. 
With the aid of an iron piece the magnet can be 
pushed one way or another so as to adapt the 
magnet strength tothe current strength. Between 
the four poles of the relay is the magnetic bar 
N S, the continuation of which, k, plays between 
the set screws c and d, and on its application to 


the working contact c closes the local battery. 
The coil-end 6 is connected with the telegraph 


axis 2 with the point a in which the two coil-ends 
4 and 5 unite. 

In order that the relay may be inserted suitably 
to the direction of current, each station is 
provided with a commutator U (figs. 2 and 3) 
with 3 and 4 plates. ‘To the four vertical plates 
are connected the four coil-ends 4, 5, 6, and 7; to 
the three horizontal plates the lever h, the line L, 
and a or the key axis 2. The station which has 
zinc to earth, arranges the stops as in fig. 2, so 
as to connect 4 and 5 with a and 2, 7 with h, and 
6 with L. The station with copper to earth 
arranges as in fig. 3, connecting 6 and 7 with a 
and 2, 5 with L, and 4 with h. ee 

When neither key is depressed, and therefore 
no current passes through the line, the north pole 
N of the armature, if equally distant from the two 
cores in A and A’, is attracted equally by them; 
but if unequally distant, it is attracted most 
strongly by the core nearest to it. The south 
pole S, on the other hand, is repelled by the south 
pole sz in P’, and attracted by the north pole #, in 
P, and therefore the armature takes the position 
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to P’, k becomes applied to c and closes the local 
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with & on the rest-screw d. 

If only one key T, is depressed, and the battery 
B closed at 1, at the same moment that ¢ raises 
the lever À f from 7, then at the sending station 
the current goes from 1 to 2 and a, only through 
the coils P and P’, and into the line L; thus in 
the cores of the electro-magnets P P’ the magnet- 
ism is neutralised, but the armature is held by 
the core nearer to it in its position at d. At the 
receiving station, on the other hand, the current 
coming from L passes successively through the 
coils P and P’, A and A’, and then goes over h f 
to earth E; thus not only is the magnetism of the 
cores in P and P’ destroyed, but the cores of 


. À and A’ are magnetised, a south pole s; being 


developed in A, and a north pole m;in A’. Hence 
the north pole N of the armature is repelled from 
#; and attracted by s;, and & is brought against 
the working contact-screw c. | | 

If both keys, lastly, are pressed down at once, 
the strengthened current goes at both stations 
only through the coils P and P’, and it not only 
destroys in their cores the magnetism present, 
but developes in them contrary poles; P thus 
becomes southly magnetic, and P’ northly mag- 
The south pole accordingly moves from P 


battery. 
If h f is raised from 7 somewhat after the instant 


at which the battery B is closed, the current goes © 


for a time at the sending station also through A 
and A’; not in the same direction as a current 
from the other station passes through A and A’, 
but in the opposite; hence in this case the home- 
relay will not speak, if this is free from a current; 
if, on the other hand, it is traversed by the 
current of the other station, the action of this in 
A A’ and the added action of the weak branch of 


the home-current going through P P’ will be 


easily overcome by the much stronger branch of 
this current passing through A A’, and so the 
arriving signal be spoiled. If, on the other hand; 


. h f be raised from 7 somewhat before the key lever 


closes the working contact, then during this time 
no way to earth would remain for the current 
coming by the line from the other station. In 
this case also, therefore, each movement of the 
key might spoil the coming signal, and this is as 
much to be guarded against as a short passage of 
current through A A’ in the previous case. 
Where, however, it is a case of very small 
intervals of time, the circumstance that neither 
the action of the branch current in A A’ occurs 
instantly, nor, on cessation of the current in P P’, 
has the former magnetism again its original 
strength, may help over the difficulty. 

The coils of the electro-magnets A A’ should 
have more windings than the coils of P P’, that 
with earth connection of the line, the action of 
the weaker arriving current at A A’ may not also 
have to overcome the not quite perfect demagneti- 
sation of the core of P P’ produced by it. 

In using the arrangment as translator, the con- 
tinuation & of the armature lever of the duplex 
relay R is furnished with a further prolongation q 
insulated from #, and this is opposite the set-screw 
y as contact-screw. The zinc poles of the two 
batteries B; and Bz (fig. 4) of the translation 


station are connected to earth E by the wires w: 


and w,; their zinc poles applied to the contact 
screws €, and c. The continuations gr and gq, 
also are connected, by thin spirally-wound wires, 
with the earth. From the ends 7 of the coils A’; 
and A’, go wires #, and # to 7, and 7;; from the 
axes x; and 4, of the armature N; S and Nz S, 
wires v; and 7, to the points of union 4, and a; of — 
the coil ends 5 and 4. To the ends 6, lastly, 
come, at P’; the line Lx, at P’, the line L. The 
armature-lever has, for the same reasons as 
before, as small a space to play in as possible 
between the contact-screws c and 7. — 

If now a current comes from L, it passes 
through P’, and P2, A, and A’, goes from 7 in the 
Wire uz to Fr, G1, Yr, and in wz to earth E; the 
relay R, thus speaks, gz removes from 72 and kz 
is applied simultaneously to cz; accordingly the 
current from B; now goes from the zinc pole in 
the wire w; to earth E, and from the copper pole 
Over C2, kz, X2, through the wire 7, to a;, and from 
here only through P; and P’;, over 6 into the line 
L;, but without the relay KR; speaking, and 
interrupting the passage between 7; and q; for the 
line current coming from L. 


RESEARCHES ON THE ELECTRIC LIGHT. 


Tue brilliant phenomena presented by the electric 
discharge in rarefied gases have not hitherto been 
sufficiently investigated for one to be able to tell 
beforehand, from the conditions of experiment, 
the character of the phenomenon, the form and 
colour of the light. This deficiency in our know- 
ledge of the laws of such discharge appears to be 
partly met by a series of experiments that have 
been made by M. Goldstein, and described by him. 


to the Berlin Academy at one of its recent séances. 


The most important result of the whole investi- 
gation is contained in the following proposition :— 
The supposed existence of two kinds of conduction 
in rarefied gases, corresponding to the so-called 
positive and negative lights, can as little be 


accepted as that the process of discharge, as 


represented in the positive light, is similar to 
metallic or electrolytic conduction. Positive and 
negative lights are rather of the same kind; their 
differences are only those of degree; and it is 
possible to obtain a continuous series of inter- 
mediate members between them. | 

This conclusion is supported by the following 
facts :— 

With exception of the peculiar stratification of 
the cathode-light, the author has been able, with 
certain conditions of experiment, to give the 
positive light all those properties which pre- 
viously seemed to be peculiar to the negative 
light, and to render it opposite in character to the 
positive. ' Examples are, the colour and spectrum 
of the cathode-light, the power of becoming ar- 
ranged in magnetic curves under the influence of 
a magnet, that of exciting fluorescence, and the 
formation of the dark space. Denoting the cir- 
cumference of section of the tube in the direction 
towards the negative electrode, as its “negative 
circumference,” he sums up his experimental 
results in the following way:—Whether the 
discharge at a point between the dark space and 
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the anode will occur as positive or negative light | 


depends on the course of change of section in the 
negative circumference of the place in question. 
If the ratio of two successive sections there 1s 
either equal to 1, or if the width increases in the 
direction of the current, the discharge occurs as 
positive light. If, however, there is a rapid and 
and great decrease of section in the direction of 
the current, the discharge appears from the nar- 
rowest part some distance towards the anode as 
negative light; throughout a greater length, and 
agreeing the more in properties with the cathode- 
light, the further the section-ratio is from 1. By 
varying this section-ratio, one may produce at 
will intermediate forms between positive and 
negative light. With regard to the remaining 
extent of the discharge between the dark space 
and the cathode, negative light always appears in 
this, that is, the light which, spreading out from 
the cathode, has hitherto been known alone as 
negative light. 

M. Goldstein proceeds to a consideration of the 


properties hitherto recognised as the most certain 
distinguishing marks of the positive and negative 


lights. Many investigators have pointed out the 
remarkable differences of the spectra of positive 
and negative light, especially in the cases of 
nitrogen, air, and hydrogen. M. Goldstein has 


examined these gases, and he has succeeded, by 


very great rarefaction, or by strengthening the 
intensity of discharge, in transforming the spec- 
trum of the positive light of tubes of any form, 
filled with air, nitrogen, or hydrogen, into a spec- 
trum of the cathode-light. The puzzling observa- 
tions of MM. Reitlinger and Kuhn on the spectra 
of negative electrodes are fully explained by the 


fact, that the experiments were made with a tube 


whose gaseous contents were absorbed by the elec- 
trodes during passage of the current, so that a very 
great rarefaction was produced. M. Goldstein, 
in the course of his experiments, has repeatedly 
met with such tubes. ; 

Since Plucker’s time it has been believed that 


‘while the negative light under magnetic influence 


becomes arranged in the magnetic curves, the 
stratified positive light is simply deflected like 
a flexible conductor, according to Ampére’s law. 
M. Goldstein found, on the contrary, that this 
positive light behaves under influence of the 
magnet exactly like the negative, and that even a 
less magnetic force is required to bring the 
positive light into form of the magnetic curves. 
For this it is only necessary that the discharge- 
vessel have such a form and position with refer- 
ence to the magnet, that the curves of the mag- 
netised light can fall generally into the free space 


of the vessel. 
The form assumed by the electric light of the 


whole discharge under influence of the magnet 
seems dependent on the amount of electricity 
passing at once. | 

Further proofs of the homogeneousness of the 
positive and negative electric light are afforded by 
observations on the stratification of the electric 
light. | 

The stratification of the positive light occurs in 
a connected series of forms, of which one terminal 
member shows a succession of thin light discs 
pressing closely on one another, but separated by 


| 


at the two entrance-apertures. 


almost non-luminous intervals, while the other 
terminal member presents long, continuous light 


columns, almost a hundred-fold thicker than the . 


other forms—joined directly with each other, but 
their limits indicated by a different degree of 
brightness. In one and the same tube the first 


form appears with the greatest density with which 


the phenomenon is obtained, the second with the 
greatest rarefaction. Each layer has, near its 
negative limit, a maximum of brightness, from 


which the intensity gradually diminishes towards | 


the positive side. Further, the different parts of a 
layer show, not unfrequently, quite different 
colours, ¢.g., red and blue, yellow and blue, and 
the like. The coloration ofthe layer varies with 
varying density. | 
A closer investigation of the behaviour of the 
layers led to the result, that the individual positive 
layers, which are present simultaneously in the 
same equally wide tube, are not of equal value. 
They rather show differences in density, curvature, 
mobility, and, most obviously, in colour. These 
differences of colour of the individual layers com- 
pared with each other vary with the density of the 
gas, so that a very great variety in the pheno- 
menon is the result. ce 
It is erroneous, therefore, to ascribe, as has 


hitherto been common, a determinate colour to © 


the discharge in a determinate gas. The dis- 
charge may, in one and the same gas, present a 
whole series of entirely different colours; and, 
accordingly, the spectra also must present differ- 
ences. 

If we denote as the “ordinal number” (Ordnungs 
Zahl) that number which indicates how many a 


particular layer counts from the corresponding 
negative light, the observations lead to the con- 


clusion that the character of any layer is a function 
of its ordinal number. Thus the stratification of 
the positive light in all gases examined under 
conditions otherwise similar is sharper, and more 
completely formed, the nearer it is to the negative 


end. This proposition holds good also for tubes. 


of any composite form. . | 

The stratification does not extend over the 
whole column of the positive light. The light is 
divided throughout a greater extent into 
layers the greater the diameter of the tube. Ifa 
tube is composed of several communicating pieces, 
each of these pieces behaves in general like a 
separate tube, which has its (secondary) electrodes 
Behind each 
secondary negative pole of the kind the stratifica- 
tion is resumed with new distinctness. This fact 
renders it possible to determine beforehand all 
the phenomena which a tube of any complex form, 
with any densities, will present, whenever one 
knows the phenomena which correspond to tubes 
of the form of its constituent pieces (cylindrical, 
ball-shaped, ellipsoid, &c., discharge-vessels). 

If we divide a cylinder from the cathode 
onwards into several similar sections, which 
communicate with each other by narrow apertures, 
there occur in each individual section an exactly 
similar series of light-layers; the colours and 
forms of each section are repeated in the same 
series and the same dimensions with absolute 
agreement. Each layer of any section Has in 
every other section an exactly corresponding 
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layer; these are the layers of the separate sec- 
tions which have the same ordinal number. 


By providing a sufficient number of strong and 


rapid changes of section, it is further possible to 
obtain, as often as one likes, in a tube, the dark 
space commonly observed in the neighbourhood 
of the cathode, and with suitably-chosen dimen- 
sions of tube one may cause the discharge to 
occur absolutely without light through any length 
of tube. | 

The transition of the negative light into the 
positive can be easily effected by making the 
amount of change of the internal section ever 
smaller. One then sees how the light-system 
which (at the previous narrowing) presents a 


tuft of negative secondary light, passes over by 


intermediate forms into a distinct positive light, 
while the dark space betwecn negative and posi- 
tive light corresponds to the interval between the 
light maxima of two successive layers. The 
same result is obtained by a single narrowing, 
with variable density. If this is diminished, one 
sees the secondary negative light-tuft, which 
reaches out of the narrow tube into the wide one, 
break away, go into the wide tube, and become its 
first positive layer. Hence M. Goldstein draws 
the following inference :—Each individual layer 
of the positive light is a form corresponding to 
the former so-called negative or cathode light, and 
the stratified positive light consists properly of a 
And, 
conversely, we are warranted in regarding each 
system of ‘negative light, and so, ¢.g., the cathode 
light in its essence as a layer of the positive 
light. 


With the aid of this conception of the cathode — 


light along with the proposition that the interval 
between two successive light-layers, counted from 
the negative pole, in a discharge-length of 
regular section, with given. density of gas and 


Intensity of discharge, is a constant quantity, M. 
- Goldstein finally explains a whole series of pheno- 


mena presented by the electric light. It may 
only be mentioned here that the layer-interval, 
which, above all, determines the phenomena of 
the discharges in rarefied gases, is independent of 
the length of the tube, and, on the other hand, it 
depends very essentially on the cross dimensions 
of the dischargeé-vessel, as well as on the density 
of the gas. 


! 


TORPEDOES. AND TORPEDO WARFARE.* 


THE importance of having a vwell-constituted. 


torpedo system, as a means of defence against the 
approach of an enemy by sea or land, is now so 
fully recognised by all established Governments 
having a sea-board, or possessed of navigable 
rivers, that large sums of money are annually 
voted for experimental purposes alone. Thus 
England in 1873 spent upwards of £50,000, while, 
no doubt, last year a still larger outlay would 
necessarily be made to meet the cost of the 
‘ Oberon ”’ experiments carried out at Portsmouth, 


* Lecture recently delivered at Foochow by Mr. J. A. Betts, 
M.S.T.E., Director of the Imperial Torpedo College, Tientsin. 
It may interest readers to know that this lecture has been traris- 
lated into Chinese, and copies sent to the different Viceroys and 
high officials throughout China. | 


where a large vessel, specially fitted up with 
armour to represent an iron-clad of the heaviest 
kind, has been destroyed by a preconcerted series 
of experiments, simply to elicit full information 
respecting the enormous power of this terrible 
weapon. Again, it is within the knowledge of the 


writer that in 1873, the United States of America 


purchased from one firm alone torpedo cable to 
the extent of £60,000. And this in a time of 
peace! | 

France, Germany, Russia, Sweden, and even 
the petty Republics of South America, are all 
spending money freely in constructing and per- 
fecting their systems of torpedo defence. _ 

The earliest authentic record of the use of 
torpedoes was in 1777, during the war between 


England and her American Colonies; various 


attempts were made by the Americans to destroy 
the English shipping, but these attempts were 
attended with little success: The subject then 
seems to.have been forgotten for a period of twenty 
years, when a series of experiments were carried 
out by an Englishman named Fulton, who in 1804 
inflicted some damage and caused a great deal of 
alarm, by means of drifting torpedoes to the 
French fleet lying‘in Boulogne Roads. | 

Fulton received a large sum of money from the 
English Government for his inventions, which at 
their best were very crude and imperfect; but 
chiefly from the insuperable objections to théir 
use on the score of humanity, and the danger o 
handling them, they were never liked, and at the 
close of the war in 1815 dropped almost entirely 
out of sight. 

Some few torpedoes were next used by Russia 
in 1854, in the Baltic, during the Anglo-Russian 
war; their submarine torpedoes inflicted but little 
damage, but some of their land mines, placed for 
the defence of their forts in the Crimea, proved 
fearfully destructive to the allied army. 

It remained for the Confederates during the 
late civil war in America, at one bound to com- 
pletely revolutionize the aspect of modern coast 
defence; by the introduction of a well-conceived 
and cleverly-executed system of torpedoes. 


With a vast-extent of coast peculiarly liable to - 


attack, and with scarcely a ship to oppose the 
powerful navy of the North, the pressure of dire 
distress caused them to turn their earnest atten- 
tion to the manufacture of torpedoes as a means 
of defence against such terrible odds; with the 
aid of their best engineers they were able within 
a very short period to form so complete a system, 
that the damage inflicted apon the Northern fleet 
by their means was materially greater than that 
caused by the whole of the heavy guns, mounted 
on the numerous forts, erected for the protection 
of their great seaport cities. 

In Charlestown alone, the officers and men of 
the Torpedo Corps numbered upwards of 60, their 


duty simply being to lay down and work the 


torpedoes—all the necessary apparatus being 
made elsewhere. The practice of the Confed- 
erates was to keep a large supply of torpedoes of 
various kinds always on hand, and ready for 


immediate use; a careful survey of the water 


was made, and places likely to be passed over by 
the Northern ships secretly marked down on a 
chart; whenever an attack was threatened, the 
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torpedoes were rapidly placed in position. In | 
almost every case where an attempt was made to 
force a passage through a channel defended by this 
means, one or more of the attacking vessels were 
destroyed. Many of these vessels were heavy 
iron-clads manned by a large crew, and in some 
cases engaged at the very time of their destruc- 
tion in attempting to discover and remove torpe- 
does which it was known were placed there. 

One case in particular may be mentioned. 
The defence of the water approach to the city of 
Richmond was entrusted to electric torpedoes sunk 
in the bed of the river. With the patience of a 
spider watching for its victim, for thirteen months 
the Confederate officer in charge of these torpe- 
does remained waiting in a sand-pit onthe river- 
bank for an opportunity to fire them with effect ; 
at length the Northern fleet entered the river— 


the foremost vessel was allowed to pass over the 


first line of mines in safety (it being calculated 
that it would inflict most damage if the second 
and heavier ship was destroyed first), when an 


send out her boats to drag for torpedo wires; as 
soon as this was observed from the shore, the 
officer determined to fire as she descended the 
stream. The explosion took place on a clear 
afternoon and was seen by several persons; the 
hull of the vessel was lifted right out of the water, . 


_ her boilers exploded, her smoke-stack, upper deck, 


and crew were projected into the air with great 
velocity, and out of 127 men on board only three 
escaped alive; the vessel was literally blown to 
atoms. | | 

The awfully sudden and complete destruc- 
tion of this vessel so paralysed the rest of the fleet, 
that Richmond was, for the time saved. Thus, 
the successful explosion of one torpedo, at a cost 
of only a few pounds, annihilated a large vessel 
costing many thousand pounds, and kept a whole 
fleet at bay. | 

Apart from the actual damage done to the enemy, 
the moral effect produced is of incalculable service 
to the defenders. No captain will willingly lead 
his vessel into waters known to be infested with 
deadly volcanoes from which there is no escape. 


_ Brave men can always be found to face an open 


and visible danger, but it requires something more 
than bravery to ask men to advance in the face of 
a danger which cannot be seen and yet is known 
to exist; this was most clearly demonstrated 
during the late Franco-Prussian war. France, 


‘with one of the finest navies in the world—second 


only to England—was unable to effect one single 
victory during the whole of the war; indeed, her 
ships were never brought into action, solely 
through the moral effect engendered by a know- 
ledge that the approach to every port on the 
Prussian sea-board was thickly studded with tor- 
pedoes. During a prolonged war the French 
fleet were from this cause compelled to remain 
totally inactive. 

When properly devised and laid down, and 
worked by skilful operators, heavy guns and iron- 
clad vessels should both alike be powerless for 
attack against the destructive effects of modern 
torpedoes. 

Torpedoes may be divided into two distinct 
classes—Electrical and Mechanical. The first 


‘comprises all those torpedoes in which the explo- 


sion is caused by an electric current controlled 
from the shore, whether brought into action from 
the contact of the vessel with the torpedo, or fired 
at the moment the vessel is passing, by an ob- 
server on the look-out. Mechanical torpedoes 
are those in which the explosion is caused by the 
concussion of the vessel with the torpedo—they 


‘are of many kinds, and should always be consid- 


ered as only accessory to electrical torpedoes ; 
once being placed in position, all control is lost 
over them, and they become deadly to friend and 
foe. The electrical torpedoes used by the English 
and American Governments (who are fairly enti- 
tled to be considered as at the head of the science), 
are of two kinds—viz., electro-contact torpedoes, 
and torpedoes fired by observation. 

Each torpedo in itself consists of three parts, 
the fuse, the charge, and the iron torpedo case, 
together with the necessary electrical apparatus 


and wires, giving the operator on shore the entire — 
control of the mine. 
order was given for the ship to fall back, and | 


Electro-contact torpedoes are so placed that 
any vessel running into port must strike against 
one of them, the concussion of the blow being suf- 


_ficient to set in motion the electrical apparatus; 


but it is here the beauty of this system comes 
into operation; should it be a friendly vessel run- 
ning into port for shelter, the torpedo can, in an 
instant, be rendered harmless by the observer on . 
shore, the ship striking the torpedo but producing 
no explosion; but when the vessel has passed the 
line of mines they can as instantly be rendered 
deadly engines of destruction, ready to destroy 
all whom the master hand may direct. __ 

This torpedo can be placed at distances far 
exceeding the effective range of the heaviest guns. 
It is equally effectual in protecting a port by night 
or by day; and in thick fogs and misty weather, 
when a ship might run by a fort unseen, still keeps 
its silent watch. | 

As the torpedo is in actual contact with the 
vessel at the moment of explosion, its effect is 
most terrible, and much smaller charges can be 
used than in the system of firing by ‘‘ observation.” 
In this latter description of torpedo, heavy 
charges of powder, 500, 1,000, or 2,000 lbs., are 
fired at the moment a hostile vessel is passing 
over the place where: the torpedo is submerged; 
this is accurately determined by two observers 
on shore, placed at different points and having 
telegraphic communication with each other. Itis 
especially valuable in defending narrow channels 
and places where large vessels would anchor dur- 
ing the attack on a fort. By means of “telescopic 
observing arcs” the position of the ship can be 
determined to the greatest nicety, and the fire of 
the torpedo reserved until the ship comes within 
the ‘‘ area of destruction.” “the 

Obstructions, such as sunken vessels loaded 
with stones, piles, floating booms, &c., can be 
formed, leaving only a narrow channel available 
for the passage of ships. This channel can be 
heavily defended by electrical torpedoes—leaving 
free communication for friendly vessels only. 


‘The obstructions themselves can be defended by 


mechanical torpedoes, and should if possible be 
commanded by the guns of some neighbouring 


fort. Small torpedoes may be placed and fired in | | 
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by the ‘Silvertown Firing Battery, 


doubt right. 
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groups of three, five, or seven, at points where it 
is likely that ships’ boats would attempt to pass 
or land. 

In combination with any system of electric tor- 
pedo defence it is of the utmost importance that 
good telegraphic communication, from point to 
point, should be established. Every fort or 
look-out” station should telegraph to the next 
point information of the movement of any ships 
passing up the river or channel; thus, each fort 
or torpedo station would be prepared long before 


the enemy appeared, and every man would be at 


his post and under the control of his commanding 
officer. 

Unless good provision is made for the trans- 
mission of such intelligence, half the value of a 
torpedo defence is lost. Underground wires 
should be used which would place them beyond 
the knowledge of the enemy. With an electrical 
system of torpedoes, one point of the greatest 
value is the power, day by day, of testing the 
working condition of each separate mine. By 
a proper routine of daily tests, it can be ascer- 
tained beyond the possibility of doubt that the 
torpedo itself is water-tight, and securely anchored, 
that the bursting charge is dry, that all the wires 


and electrical apparatus are intact and in good 


working order, and that the mine can be fired at 
any moment. 

Again, electric torpedoes are in themselves non- 
explosive, and cannot explode by a fall or any 
careless handling; nothing short of the actual pas- 
sage of the firing current can cause an explosion. 

The electrical ignition of the torpedo has next 
to be considered, and upon the certainty and accu- 
racy of this operation, the value of the torpedo 
itself entirely depends. Many appliances have 


* been tried, but the British and American Govern- 


ments have, 2fter a long course of experiments, 
determincd to use the “ platinum wire fuse,”’ fired 
” and in this 
determination they are undoubtedly right. The 
fuse is simple, safe, and certain, and can be tested 
electrically both before and after it is placed in 


the torpedo without the sligthest fear of explosion. 


This last fact alone should be quite sufficient to 
establish its value over all others. 

The cable by which the electrical communica- 
tion with the torpedo is maintained should be of 
the very best construction possible; thoroughly 
protected from injury by chafing over the rocky 
bottom of the river or sea in which it is sub- 
merged; care being taken that the place where it 
is brought ashore is hidden from view. 

The charge itself may be either gunpowder, 
gun-cotton, or dynamite. The-English Govern- 
ment use nothing but gun-cotton, and taking into 
consideration the fact that its explosive power, 
weight for weight, as compared with gunpowder, 
is four times greater, and that its purity and 
freedom from foreign substances, or any trace of 
acid, can be ensured, being manufactured by 
themselves, under the able supervision of the 
War-office chemist, Professor Abel, they are no 
America and Sweden have been 
experimenting largely with dynamite, a prepara- 
tion of nitro-glycerine, possessing, roughly stated, 
an explosive force eight times greater than ordi. 
nary gunpowder. Prussia, during the Frango. 


Prussian war, used “ dauline,”’ a fearfully-explosive 
nitro-glycerine preparation. Austria, during the 
Austro-Italian war, used gun-cotton, with marked 
success, 

Ifit were possible to entirely depend upon the 
purity of gun-cotton, and the care with which it 
had been manufactured—which we cannot do— 
there are many reasons why it should be used; 
but, all things considered, foreign countries in 
which the explosive employed is not manufactured 
by their own Governments are wise in retaining 
the use of ordinary gunpowder. 

Mechanical torpedoes are of many kinds, much 
ingenuity having been shown in their manufacture 
during the American civil war. They should 
only be used as flank defences, or in conjunction 
with floating or submerged obstructions; the 
main defence always being intrusted to electrical 
torpedoes; as, where mechanical mines are used, 
the place is closed alike to friend and foe, they 
are exceedingly dangerous to handle and place in 
position. Many lives were lost by accidental 
explosions during the Franco-Prussian war among 
the officers and men of the Prussian torpedo 
engineers, when engaged in blockading the 
mouth of the Elbe; and at the close of the war, 


when it became necessary to again open the river © 


for navigation, ‘a further series of lamentable 
accidents took place during their removal. But 
they did such service to the Confederate forces, 
and worked such havoc among the Federal fleet, 
destroying upwards of twenty large vessels, that 
it would be very bad policy to ignore them alto- 
gether. One of the best of their kind is that 
known as “‘singers.”’ This is a buoyant torpedo, 
securely anchored beneath the surface of the 
water; it is provided with a false iron lid, or 


_ cover, which falls off when struck by the passing 


vessel, firing an ordinary friction fuse, inserted 
in the bursting charge, in its fall. 

The explosive property of sulphuric acid has 
been utilised in many ways. One torpedo is so 


constructed that a glass tube containing acid is | 


broken by the blow from the ship, and falling on 
an explosive mixture of chlorate of potash, gene- 


rates sufficient heat to instantly fire the charge. 


Other torpedoes are so made that on being struck 
by a vessel, a metal plunger is released and a 
percussion-cap fired, in much the same manner 


as on a rifle; this kind was largely used by the 


Confederates, and one of them, which had broken 
loose from its mooring, and drifted away, struck 
and sunk a vessel entering one of their ports, 
more than two years after the close of the Civil 
War. 

Electrical torpedoes have so far supplanted 
mechanical, that it is useless to speak of the 


many ingenious plans devised at various times, 


all good in themselves, if we had not something 
better in the application of electricity to this 
science. 

(To be concluded. ) 


The Rio Grande do Sul and Monte Video section 
of the Western and Brazilian Telegraph Company’s 
Cable was repairedonthe 24th ult. The West India 
and Panama Telegraph Company’s cable between 
Santiago de Cuba and Jamaica has been interrupted, 
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THE RADIOMETER AND ELECTRICITY. 


THE phenomena presented by this curious little 
instrument have awakened a lively interest on 
both sides of the channel, and though observations 
have been numerous, it can hardly be said that 
we have learned all from the radiometer that it is 
able to teach us. We recently referred to some 
interesting experiments by a Belgian observer, 
M. Delsaulx, who considered he had found in elec- 
tricity the cause of the radiometer’s motion, both 
direct and inverse. Prof. Stroumbo, of Athens 
(we learn from Les Mondes), has been experiment- 
ing in the same direction. Among other arrange- 
ments he constructed a radiometer having three 
platinum wires (which terminated in copper discs) 


soldered into the glass envelope of the instrument ; 


two were on one side—viz., Disc A above the vanes - 
and B below them; the other disc, C, on the other 
side, and below, the vanes. A lighted candle being 
brought near, rotation occurred in the usual way 
from B to C. The candle was then put out, and 
when the radiometer had come to rest, a current 
of 3 or 4 elements was connected with a Ruhmkorff 
coil, and the extremities. of the fine wire were con- 
nected, the positive pole with B and the negative 
with C. The radiometer then turned in the same 
direction as before. If, while it is turning under 
the influence of electricity, a lighted candle be 
brought near, the, rotation is considerably in- 
creased. Thus the actions appear to be in the 
same direction. 


While the radiometer was turning under the in- 


fluence of a gas flame, the wires and discs B and 
C were connected with a galvanometer. The 
needle was deflected through an angle of 5°, and 
the effect would probably have been greater with 
a more delicate instrument. The radiometer took 
the same motion of rotation-when the positive 
pole was connected with A, and the negative with 
C. On the other hand, if the poles be reversed, 
the positive being connected with C and the nega- 
tive with B (or A), the radiometer does not turn 
any more. If the positive pole was connected 
exteriorly with the top of the instrument, or its 
base, while the negative was connected with C, 
no motion occurred. Several other effects which 
M. Stroumbo obtained on applying his fingers to 
the glass support of a radiometer, rubbing the en- 
velope circularly with silk cloth, pouring ether on 
it, &c., are connected by him with electrical 
influences. 

In a recent paper to the Royal Society, Mr. 
Crookes called attention to some curious pheno- 
mena exhibited by a small piece of pith hanging 
down like a pendulum towards the rotating vanes 
of the radiometer, and about a millimetre distant 
from these. It was noticed that scarcely any 
movement of the pendulum occurred when the 
rotation was very rapid; but at one particular ve- 
locity the pendulum set up a considerable move- 
ment. At the suggestion of Prof. Stokes, the 
candle which produced the rotation was placed at 


the distance from the radiometer, for which a 
_ revolution of an arm of the fly synchronised with 


a vibration of the pendulum. In this way the 


| pendu'um was kept for some time swinging 


through a large arc, 


Prof. Challis, in his study of the radiometer (Ph1- 
losophical Magazine, November, 1876), has seen 
reasons to conclude that the light or heat in a 
radiant form, incident on the vanes, has the effect, 
after being transformed into heat of temperature, 
of so changing the relative positions of the atoms 
in a superficial stratum, as actually to induce the 
electric state. With this assumption, he proceeds 
to account for the phenomena described by Mr. 
Crookes. Since the radiant light or heat is con- 
verted into heat of temperature in:a greater degree 


on the blackened surface of a vane than on the 
other, the two surfaces are electrified in different . 


degrees, and relatively to a neutral state one is 
positively electrified, the other negatively. A face 
of the vane, whether positively or negatively 
electrified, will, on approaching the piece of pith, 
attract it; and the oppositely electrified face of the 
same vane, after passing the pith, will also attract 
it, supposing there is no contact between the vane 
and the pith. Thus the piece of pith is drawn in 
opposite directions in quick succession, if the rota- 
tion of the vanes be very rapid; and if impression 
of motion takes time, it might well happen that 
under these circumstances no perceptible motion 
takes place. If, however, the rotation is slow, the 
attraction of the vane in one direction may take 
effect before that in the opposite direction com- 
mences, in which case an oscillatory motion of the 


_pithball will be produced. Clearly the oscillations 


will be most steady when by reason of synchronism 
of the time of oscillation of the pith with the time 
of revolution of the vane the attraction of a given 
vane acts like gravity on a pendulum. If the 
oscillations were due to action of the vanes on 
residual air, it seems hard to understand why 


there should be no perceptible effect when the | 


rotation is very rapid. | 

: No motion occurs in a radiometer before ex- 
haustion of the globe, and the reason (according 
to Prof. Challis) is, that no electricity can pass, 
air of ordinary density being a non-conductore 
On producing exhaustion, the rotation commences 
and increases up to a certain point, because rare- 
fied air is a conductor of electricity. After a high 
degree of exhaustion is attained, the rate of rota- 
tion diminishes, because vacuum is a non-con- 
ductor of electricity, and an approach to that 
condition has a retarding effect. The vane con- 
tinued to move when the degree of exhaustion was 
considerably greater than that at which the spark 
ceased to pass under the particular conditions 
arranged for the comparison. 


THE free scientific lectures in connection with the 
Loan Collection have been resumed. On the 
evening of Monday, the 6th inst., Prof. Adams 
lectured on the mirror as an instrument of 
scientific research; describing, inter alia, Wheat- 
stone’s method of determining the velocity of 
electricity, and exhibiting the apparatus. | 

At the opening meeting of the Physical Society 
on the 4th November (Prof. Foster presiding), 
Dr Guthrie read two letters from M. Forel, on 
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the subject of formule for the ‘“‘seiches” or | 


periodic oscillations on the Swiss lakes. Dr. 
Stone exhibited some diffraction gratings on 
glass and metal, ruled by Mr. Clark, of Lower 
Norwood; they contain 1,000 lines to the inch 


described some experiments he had made to 
determine the effect of a crystalloid on a colloid, 
when in the presence of water. Two or three 
lumps of rock salt having been added to a jelly of 
size, and the whole hermetically sealed in a glass 
tube, the colloid parted with its water readily, a 
saturated solution of the salt was obtained and 


the size became perfectly white and opaque, 


having undergone a structural change. 


Since the first of March last, the telegraph | 


authorities in Germany have required their 
messengers, when delivering a telegram, to take 


back to the office, if requested to do so, any tele- 


grams in reply or otherwise, and a recent report 
states that this arrangement has worked suffi- 
ciently well to justify its being permanently 
continued. The public, indeed, has not very 
widely taken advantage. of these facilities, 
probably through defective knowledge of them; 
accordingly by a fresh order just issued, the 
messenger, on delivering a telegram, is t> ask 
the receiver politely whether he or other inmates 
of the house have telegrams to send. It is ex- 
pected, the Report adds, that the public will 
recognise and acceptsuch aninquiry as a special 
accommodation on the part of the authorities. 


Professor W. A. Anthony, in the course of a 
_ recent series of experiments with an electro- 


magnetic machine of the Gramme pattern, made 
the following interesting observations :—The el2c- 
tric machine was driven by a five-horse Bray,:on 
petroleum oil-engine. The engine consumel a 
little over six-and-a-half lbs. of crude petrol :um 
per hour. The lamp used in the engine, by which 
the explosive mixture is fired, had a one-inch flat 
wick, and consumed 29°8 grammes (459 grains) of 
oil per hour. The power resulting from the mo- 
tion of the engine, when applied to the electric 
machine, produced a stream of electricity or elec- 
tric light having an illuminating power equal to 
that of 234 of the lamps mentioned, showing that 
three times more light may be produced from a 
given quantity of oil, if its energy is converted 
first into mechanical power and then into elec- 
tricity, than if the oil is directly burned in a lamp. 


A new hypothesis as to the nature of electricity 
(we learn from Stummer’s Ingenieur) has been 
offered by Prof. Renard, of Nancy. He considers 
an electric current to be produced by longitudinal 


and give spectra of great brilliancy. Dr. Guthrie | 


motion of the ether-particles, which, at the same 
time, have a general forward motion. When the 
molecules of a body are surrounded by a greater 
ether-atmosphere than the normal, the body is in 
the condition which we call positively electric ; 
when the ether-atmosphere about eacn molecule 
is less than the normal, the body is negatively 
electric. He has sought to explain various 
electrical phenomena thus: for example, the mag- 
netisation of steel needles by electrical discharges ; 


regarding which Savary has shown that, according 


to the position of the needle, it acts in one 
direction or the other. 


In the German Reichstag, last week, complaint 
was made of the high telegraph charges between 
Berlin ani London. If the difficulties raised by 
Submarine Companies are not speedily reduced, 
the English and German Governments will take 
the matter in hand, and lay a cable at their own 
cost. 


Mr. Edwin Clark, the eminent engineer, has 
recently been paying a visit to Buenos Ayres and 
other parts of South America. The Tribuna, in 
recounting his. numerous achievements, informs 
its readers that he is the constructor of the Menai, 
Conway, and Victoria bridges, the Chelsea suspen- 
sion bridge, and the Crystal Palace! 


The wire of the Pagoda Telegraph Line having 
been repeatedly cut and stolen, the Foochow 
Board of Foreign Trade have issued a proclama- 
tion, which is rather a curious and characteristic 
document. ‘These fellows,” it says, “really 
show an inveterate and detestable love of mis- 
chief. Although telegraphs are a foreign inven- 
tion, still the line hws been purchased by the 
Government, is managed by the Government, and 
is Government property. The law shows no 
leniency to those who steal goods belonging to the 
Government.” Telegraphs are further affirmed 
to come under the heading of war material, being 
used for transmitting military intelligence, and 
people stealing war material are subject to more 
rigorous punishment. The authorities might 
seize and punish instantaneously, but cannot bear 
to put to death those who have not been in- 
structed, therefore again make solemn proclamas 
tion, &c. ‘All of you were originally good, how 
is it that you do not possess any self-respect ?”? 
Fathers must warn their sons, and elder brothers 
constrain their younger ones, so as to prevent 
wilful violation of the laws. Should people be met 
with stealing the wire, they are to be seized, tied 
up, and, together with their booty, handed over to 
the local authorities for trial. If proved guilty, 


| they will be executed on the spot, as a warning to 
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| wide and one inch thick; 
_ stars or arrow-heads, and above them, in the 
_ centre, ascends a rod twenty feet long, and higher 
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‘impossible to show mercy hereafter. 


13,792,557 in 1875. 
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others. For the apprehension of one thief a 
reward of 200 dollars is offered. ‘It will be 
Let every- 
body ponder over this three times, that he may 
have no occasion for repentance afterwards. 
Tremble and obey ! ” 


The telegraph-lines of Austria had, at the end 
of 1875, a length of 33833°44 kilometres, as against 
31731°79 kilometres at the end of 1874. The 
length of the wires was 84833'99 kilometres 
against 82718°80 kilometres at the end of 1874. 
The number of telegraph stations opened for 
traffic in 1875 was 113, raising the entire number 
of stations to 946. There were altogether, 


3,195,505 telegrams handed in as against 3,101,711 | 


in 1874. The number received was 7,419,870 
against 7,289,866 in 1874. The entire number 
of telegrams treated was 14,136,097 against 
The total receipts of State 
telegraphs amounted to 2,552,327f1. 
2,419,035fl. in 1874 (an increase of 133,212f1.). 
The expenditure amounted to 3,376,400f1. against 
3,470,075f1. in 1874 (a decrease of 93,666). 


Some interesting particulars of the history of 
Mr. Townsend’s giant chimney in Glasgow (which 
is 454 feet high) are given in Ivon of October 28. 
The chimney has been repeatedly struck with 
lightning, and the proprietor, impressed with the 
necessity of making some material change in the 
system of protection, has adopted the following 
arrangement: On the top of the coping-stone are 
fixed four equi-distant rods about three inches 
| these terminate in 


than the rest, terminating in a double arrow-head. 
All these are properly connected with bands of 
iron, and placed in good communication with the 
electrical conductor and the coil below. The coil 
joins the conductor near the ground, and both are 
bound with an iron rod ten feet long, passing 
eight feet into the earth. The lower part is 
tallowed, and enclosed in a wooden box. 


The destruction of oil by lightning this year, in 


America, has been remarkable, amounting to 


| 


242,412 barrels, from January 1 to July 31 of this 


year, or rather from April to August; there were 
no fires from this cause in January, February, or 


against 


in the cities themselves. 


monly received in the oil regions of the cause of 
such frequent lightning-strikes is that the gas, 
which, it is well known, is continually escaping 
from the oil in these tanks, rises to some distance 
above the tanks, acts as a conductor, attracts the 
lightning, and the damage is done. (This view 
seems doubtful). One peculiar feature in the 
history of these accidents is that, so far as is 
known, no iron-topped tank has been struck, but 
in every case wooden-topped ones. Attempts to 
protect tanks with lightning-rods have hitherto 
been failures; at Dilks’ Station, a number of 
rods, supposed to be ample protection, were placed 
about the tanks, but they were no protection 
against this summer’s bolts. 

In reply to an inquiry by Mr. Prescott, of the 
Western Union Telegraph Company, as to under- 
ground lines in the Dutch East Indies, M. 
Malphen states that, correctly speaking, no un- 
derground lines exist in India, unless the ends of 
submarine cables which, after leaving the water, 
are carried underground to the offices, may be so 
called. The lengths of these ends are as follows: 


Singapore Cable, near Batavia......... 3} miles. 
Port Darwin Cable, nr. Banjoewangie + 
Java Cable, near Anger 


Sumatra Cable, near Telok Betong...13 ,, 
They are laid in the vicinity of the cities, but not 
They are ordinary deep 
sea cables insulated either by gutta-percha or 
india-rubber. Some of these sections last four 
years and none longer than five. They are very 
liable to injury from white ants. These insects 
penetrate through the crevices of the wire armour 
and eat their way through the hemp covering 
saturated with tar, and through the gutta-percha, 
to the core. India-rubber resists them somewhat 
better. Pneumatic arrangements for forwarding 
messages through the tubes laid underground do 
not exist in India. 

The current number of the Philosophical Maga- 
zine contains papers ‘‘On a Method of Measuring 
the Contour of Electric Waves passing through 
Telegraph Lines,” by Mr. Sabine; “On a Model 
illustrating mechanically the Passage of Electric- 
ity through Metals, Electrolytes and Dielectrics, 
according to Maxwell’s Theory,” by Mr. Lodge; 
and ‘Theoretical explanations of Additional 


‘phenomena of the Radiometer,” by Prof. Challis. 


: March; two in April, none in May, four in June, 
| and five in July. The oil destroyed is in closed- 
top iron tanks, and the lightning, striking these, 
_explodes the gas that collects in the space above 
| the oil, scatters the oil, and sets it on fire, and in 

this way often communicates to other tanks in 

the immediate vicinity. The theory most com- 


The Indo-European Telegraph Company’s cable 
between Penang and Singapore is reported to be 
working badly ,necessitating a special steamer. 
Average time in transit between London and India 
of all outward messages, week ending October 6th, 
43 minutes; 13th, 38 minutes; acth 37 minutes; 


a7th, 35 minutes. 
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The incident of General Newton’s little girl 
pressing the key of the batteries by which the 
recent explosion was effected at Hell Gate, is by 


no means a bad subject for the poet. To what — 


heights the American muse can soar on fitting 
occasions will be evident from the following, 
which has appeared in the New York Graphic :-— 


Infunt, awl hale! You air a 

Hole team and hos under th’ waggin. I 

Like your stile. Say, tel me how you phelt, 
Thou micoskopic maden, wen you put 

Thi thum—O tender thum !—uppon th’ peddle 
Of the magnetico-illectrico batry and receaved 
Th’ awful shock of hitherto incarcerated 
Lightnings throughought your infantile system. 
Then rousing to the efort hurled them 

Back till the blast went awff and water flue 
Up hire than th’ hen house! 


Se 


Then, alass! 
I dust not dout thou thaut of uther ssens— 
Franklin with pretzel underneeth his arm 

Trolling for lightning over in New Jersey, _ 

Morse eting mush and milk on bord th’ sloup, and 
Tops auf with sossages and cheas and hies 

Him to his bunk an’ dreems immortle dreemes. 

Of Tomassen or Thompson, who exspired just as he 


_ Showwed (alass) th’ value o’ his grate invension. 


Prekotious child! 

Thou canst relait unto your ancesters in 

Future years how you fixed th’ jografy 

And wiped out Hell Gate. Wen tha ask thee, child, 
Hoo cood hev moved that mity rok? you kin 


Exclame with pried, ‘‘ I dun it—it was me!”’ 


O Newton, watch thi child. Nourish her. Tend to 
Her. Let her doo as she’s a mindter. Ef | 


You don’t thou ain’t the’ man i touck you phor, 


NOTES OF TRAFFIC RECEIPTS. 

Great Northern Telegraph Company, for Octo- 
ber, 548,647 francs; (last year, 386,659 francs). 
Total, January to October, 4,162,322 francs; (last 
year, 386,659 francs). Total, January to October 
4,162,322 francs, (last year, 3,509,746 francs). 


Direct United States Cable Company, for week 


ending 28th October, £,3,653; 4th November, 


£3,620. 


Direct Spanish Telegraph Company, for Octo- 
ber, £781, against £,1,580 same month last year. 


_ Cuba Submarine Telegraph Company, number 
of messages in October, 2,113, estimated to pro- 
duce £1,303, against 2,372 messages, producing 


£1,977 in same month last year. 


West Coast of America Telegraph Company, 
for four weeks ending 26th August, £2,449. 


Anglo-American Telegraph Company, 4th No- 
vember, £1,560; 5th, £500; 6th, £1,260; 7th 
£1,740; 8th, £1,320.; gth, £1,630. | 

Eastern extension, Australasia and China Tele- 
graph Company, for October, £18,465 (against 
£19,604 in the same month last year). 


Electrical Science in Foreign Journals. 


CompTes RENDUS OF PARIS ACADEMY. 


No. 16: 16TH OCTOBER, 1876. 
On the Carving Action of Acids on various Metals. 
By MM. TREVE AND DURASSIER. 
UNDER certain conditions, the figures on the 
metal are related, not to the 4nterior structure, 
but to the exterior action of gas-bubbles liberated. 


Studying the interior magnetism of magnets, the 


authors placed a horse-shoe magnet, heel down, 
at an angle of about 45°, in a bath of water 
acidulated with sulphuric acid (the half was 


immersed); and daily compared the loss of 


coercitive force with that of weight. On the 
sixth day, wishing to accelerate the action, they 
added an equal quantity of nitric acid. In the 
evening, the immersed part was found carved in a 
very fine and curious way. At the heel, the 
hollowed curves were perpendicular to the axis of 
figure, and they took the form of screws in rising 
up the branches of the magnet. If the magnet 
be wholly immersed flat, all the lines are normal 
to the axis of the figure. If the bath contain no 
nitric acid, the attack is longitudinal along the 
fibres of the metal, whatever the position in the 
bath. Like effects were had with other metals. 
Comparative Influence of Leafy Trees and Resinous 

Trees on the Temperature and Ozonometric State of 

the Air. By M. FAUTRAT. | | 
In- woods, especially of resinous trees, there is 
less ozone than on open ground, and the atmo- 
sphere contains more of it, in them, at 14 metres 
from the ground, than on the surface. 


No. 17: 23RD OCTOBER. 

Note on Electric Effluves. By M. Bottuot. 

HE indicates slight modifications of the apparatus 
we have already described (page 226); e.g., the 
distance between the graphite tubes can be 
varied, so that, with a certain distance, there is 
no phosphorescent glow between them in darkness. 
On the Electrical Apparatus of the Torpedo. By 

M. RouGEtT (second note). 

HE describes the structure, which he has minutely 
examined. (See below.) | | 


| No. 18: 30TH OCTOBER. 1 
On a New Electric Lamp devised by M. Fablosckkoff. — 
By M. DENAYROUZE. | 
ALL the ordinary mechanism is suppressed. The 
two carbons are fixed parallel, and held a small 
distance apart by an insulating substance, which 
disappears along with them. The voltaic arc is 
formed between the two free ends of the carbons, 
and under it the insulating matter is fused and 
(partly) volatilised, disappearing like the wax of a 
candle. Various insulating substances may be 
used—sand, glasses, mortars, lacs, &c.- The one 
provisionally adopted as simplest and cheapest is 
formed of sand and pounded glass. The light 
from incandescence of this matter gives effects 
like those of the Drummond light. The inventor 
can also divide the electric light from one source; 
working three lamps at once from a single 
Gramme machine. - 
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On the Distribution of Magnetism où the Surface of | 


Magnets. By MM. TREVE and DURASSIER. 
THE ‘authors claim for their direct analytical 
method in studying the magnetism of steel the 
advantage of not involving rüpture of the metal, 
as in the common method, that of measuring the 
resistance of the matter to traction. They give 
curves obtained for surface magnetism, deter- 
mined by the method of detachment. The more 
carbon a steel contains, the more is the magnetism 
condensed towards its extremities; the less carbon, 
the more is the magnetism spread out equally 
over its surface. M. Schneider is preparing, for 
the authors, a new series of steels hardened in cold 
water, and they wish to formulate a simple law for 
the relation between the coercitive force of these 
steels and their. proportions of carbon. The law 
seems simple, when the results from extreme 
steels, whose purity is not doubtful, are compared ; 


and if it is not so clear for intermediate steels, this 


is probably due to small quantities of foreign ele- 


ments, silicium, phosphorus, manganese, &c. It | 


may even be hoped (from the nature of this per- 
turbation) that the magnetic analysis steels will 
indicate to metallurgy what are the weights of 
these other substances capable of giving to a steel 
the same physical properties as a determinate 
weight of carbon. 

On the Electric Apparatus of the Torpedo. 

Roucet. (Third Note.) 

BEsIpDEs the ramifications of the nerve fibres and 
of the reticulated nervous plate, in these organs, 
there is nothing but vessels and cell elements, 
fibrillæ and membranes, all belonging to con- 
nective tissue. The nervous elements alone 
belong to the category of organic formations 
(muscles and nerves), in which is observed a deve; 
lopment or rather transformation of force. In the 
reticulated nerve-plates, where neither motion nor 
sensation is manifested (forms of force occurring 
elsewhere), nearly the whole of the potential energy 
(neurility) accumulated by nutrition in the ter- 


By M. 


minal. nervous system is transformed into elec- 


tricity. 

Variations of the Electric State of Muscles in the 
Tetanus produced by Passage of a Continuous 
Current, studied with the aid of the Induced 
Contraction. By MM. Morar and TOUSSAINT. 


~~) In such tetanus, the electric state of the muscle 


is sensibly uniform throughout the contraction; 
the induced contractions (shocks isolated or asso- 
ciated in a tetanus of short duration) are to be 
regarded as accidents (the cause of which does 
not appear from comparison of the two tracings 
inducer and induced). 


Les MonpDES—5TH OCTOBER, 1876. 


Circular Motion produced by Action of Two Magnets. 


By M. Srroumso, of Athens. 
HE accomplishes this as follows:—A magnetic 
needle is pivoted so as to be capable of rotating in 
a vertical plane; its horizontal axis is turned by 
means of a wheel and handle. Another and similar 
needle, at a slightly lower level, is pivoted near, 
and almost in a line with it; the two needles 
overlap each other a little, with unlike poles. As 
the end of the motor-needle moves down towards 
the vertical, that of the second needle does the 
same. Then the other two opposite poles begin to 


_attract each other as the first pair retire. Both 


needles thus come round to the horizontal posi- 

tion again, and the motion is repeated. 

New Experiments with the Radiometer. 
STROUMBO. See page 296. 
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MONATSBERICHT OF BERLIN ACADEMY. 
May, 1876. 
Preliminary Communications on Electric Discharges 
in Rarefied Gases. By M. GOLDSTEIN. See 
page ooo. | | } 

On the Excitation of Electricity by Friction. By M. 
RIESS. | | 
LitTLE has been known of the laws of this 
common action; owing greatly, doubtless, to the 
inconstancy of the phenomenon, since two bcdies 
rubbed together do not always become charged 
with the same electricities, and probably, through 
slight changes in the nature of the surface, the 
electricities become also changed, without the 
cause being apparent. M. Riess here collects what 
is known on the subject, and adds observations of 
his own. . He illustrates the following proposi- 
tions :—1. In excitation of electricity by friction, 
there are always two electricities produced. 2. Of 
the two, there are perfectly 
3. If two surfaces of equal size are rubbed together, 
then so long as they cover each other, neither of 
the two electricities can be conducted away. 
4. In friction of surfaces of different size, the 
rubber receives a greater quantity of electricity 
than a portion of the rubbed surface equal to it; 
and while the rubber is applied to the surface, 
the excess of electricity which it possesses may 
be conducted away. 5. By continued friction, 
there is the less electricity excited, the greater 
the previous friction. 6. In two previously elec- 
trified surfaces, friction produces a less quantity 


of electricity than if the one surface is unelectric. 


JUXE, JuLy. 
No papers on electrical subjects. 
JOURNAL DE PHYSIQUE. 
OCTOBER, 1876. 


On the Optical Composition of Rectangular Vibratory 


Movements of any Period and Phase. 
MERCADIER. 
THis offers an improved way of making Lissajous’ 
classical experiments. With only two tuning- 
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_forks, figures representing all the intervals between 


-unison and the octave may be had, and rendered 
Stationary as long as desired. Further, for any 
given interval, corresponding to a ratio of periods 


ap one may produce at will and render fixed each 


figure relative to this ratio, and to any difference 
of phase. The apparatus consists of two electro- 
diapasons. In. these there is an electro-magnet 


between the arms of ‘he fork; one wire connected - 


with the bend of the fork, the other with the 


battery. One arm has, outside, a silver style,’ 


which plays against a stop connected with the 
other pole of the battery. Thus continuous 
vibratory motion is obtained. The period of the 
fork can be altered by sliding weights, &c., and 
one of the arms bears a mirror at its extremity. 


| The forks are on suitable supports, by which their 


relative position may be varied. 


equal quantities. 
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Che Aondon and General Purifying Company 


CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL. 
i tt 
with & Cistern Filter Requiring when once fixed, no attention whatever, 
And Superior to all others. Vide Professor Frankland’s Reports to the Registrar-General, 
mere July, 1866; November, 1867 ; and May, 1870; the Lancet, January 12, 1867, and Testimonials 
= ARE from Dr. Hassall, September 23, 1863 ; Dr. Letheby, February 15, 1865, and December, 1872. 


D Price £1 10s. and upwards. PORTABLE FILTERS on this System, £1 5s. to £3. [am 


ieee Patsonised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales 

M at Sandringham; by H.R.H. the Duke of Cambridge, the esife of the Medical Profession, and 

mm at the London, St, George’s, Fever, and German Hospitals, and various Lunatic Asylums 
| Institutions, Breweries, &c 


Pocket Filters, 4s. 8d. & 6s. each. Household & Fancy Filters, from 12s, 6d. 


at 
À _f- 
3 


le, 


4 
à. 


k 


 WATER-TESTING APPARATUS, FOR DETECTING THE IMPURITIES IN WATER, 10s. 6d. and 21s. each. Danchell's 
_ Testing Apparatus for Discovering the Presence of Impurities in Water,” is a most convenient and portable one.—Vide Dyke on 


the Preliminary Duties of Health Officers. | 
Thisis a very handy case for the Study Table or the Carpet Bag. It contains the Chief Chemical Tests for Qualitative Water 
Analysis, and will be found of use by medical and other men who may have occasion to ascertain in a ready manner whether any ofthe 
more actual impurities are present or not in water.—Vide the Medical Record, January 29, 1873. 


157, STRAND, W.C. (four doors from Somerset House), LONDON. 
R 


Water: its Impurities and Purifications,” price, per post, 2d | 


FIRST PRIZE BRUSSELS EXHIBITION, 1876. 
SANDERSON & PROCTOR’S 


PATENT SOLID COPPER TAPE LIGHTNING CONDUCTOR 


Is the NEATEST, MOST DURABLE, and EFFICIENT safeguard against lightning. Prices from one Shilling per 
| foot complete for fixing. Estimates on application. 


The Magneto-Electric Bell-Pull, dispensing with 
Ei ae the use of Battery. 


The Magneto and Electric Alphabetical Dial 
Instrument. 


The Patent Morse Instrument to work without 
Battery: | 


The Magneto-Electric Block system to work 
without Battery. | 


The Ship Signal Dial to work without Battery. 


BENNETT'S BATTERY, with latest improvements, specially recom- 
mended on account.of its simplicity, cheapness, and durability. 


All kinds of Electric Bells, Buttons, Indicating Tablets, with the latest 


Improvements. 
SPesra :® 4 The above Instrumenés of the best make 20 per cent, less than any other House, 
AS MANAGER, E. D. BRIDGER. CONSULTING ELECTRICIAN, G. ZANNI 


1, JAMES STREET, OLD STREET, CITY ROAD. 


55, UPPER MARYLEBONE-STREET, PORTLAND-PLACE, LONDON, W. 
BALANCE MAKER. 


(MANY YEARS WITH L. OERTLING.) 
THE NEW SHORT-BEAMED ANALYTICAL BALANCES, * 
A Be 


A DESCRIPTION, EXPLAINING THE PRINCIPLES OF THESE BALANCES, FOST-FREE ON APPLICATION. 
All Balances are adjusted by MR. WOLTERS himself under absolute guarantee, 


SANDERSON & PROCTOR, 19 & 21, Queen Victoria Street, London, E.C. Works, Huddersfield, | 
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PROFESSOR HUXLEY IN AMERICA.. 


For full report, revised by the Author, of Prof. Huxley’s Address on ‘ University Education,” 


See “NATURE” of October 19th, 


Second Edition, now ready. Price FOURPENCE, post free for five stamps. Office: 29, Bedford-street, Strand. 
THE 


TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 
SCALE OF CHARGES FOR ADVERTISEMENTS. 


| 


4s. d. | £ s. d. 
Seven Lines (fifty words) or less, in column o 3 6 | Whole Column or Half Page ............... 2 0 O 
Each additional Line 008 088 O O 6 Whole Page eee cee cee eee 0086 0000006006 0000000000 4 O0 O 
Quarter Column or Eighth Page .…..........… © 10 O | Outside Page (when at liberty)... 6 O 0 


Half Column or Quarter Page ses soso I O O Contracts made for Repeated Insertions. 
The Edges of the Journal are cut throughout; the Advertisements must, therefore, be seen. 


*,* Post-Office orders to be made payable to the MANAGER, at the Chief Office. 
Advertisements should reach the Office not later than the 12th and 27th of each Month. 


DISSOLVING VIEW APPARATUS. | 

: | Before purchasing, see HUGHES’ PATENT BI, 

| ad TRI, and SINGLE CYLINDRICAL LAN. 

Bi RTE! TERNS, fitted with the Silber Light, &c., from 

= £2 158s. to £7 7s. The most portable instrument 

3 in the market. Great Novelties. New inventions. 
=== LANTERNS HUGHES’ 

=swc.nucHese PATENT WOODEN GAS BAGS. 


== INVENTOR Over 8,000 slides from 1s. each, from all parts of 
Ssparenteem the world. New Lecture Sets, of every description, 
= Prince’s visit to India, Servian war, Philadelphia 
Exhibition, &c. Comic Slipping, 1s. 2d.; Chroma- 


HOXTON 


ns - N. tropes, 8s. 6d.; Levers, 3s. 6d., effects, &c., all 
M: first class. Now ready, our elaborate Illustrated 


| Catalogue, Price 6d. (over r10 pages), with testi- 
-monial and opinions of the press. Cheapest and best in the world. | 


W. C. HUGHES, MANUFACTURING OPTICIAN, 
125, HOXTON STREET, LONDON, N. 


PATENT ELECTRIC PEN. 


For the production of manifold copies of Writing, Outline Drawings, or Designs. Any Penman can use it. 


ONE TO TWO THOUSAND COPIES are easily and rapidly produced. No special paper is required. 
It is cleanly and prints with ink of any colour. It obviates the expense and delay of lithography, and from the 
perfect prifacy and promptitude with which copies can be made it is of the utmost value to Bankers, Merchants, 
stock Brokers, Solicitors, Accountants, Ship Brokers, and Secretaries of Public Companies. 


Price of Pen with Duplicating Press, £8 8s. It may be seen in operation at the Offices of 
- THE ELecrric Writinc Company, 9, NEw Broap STREET, E.C. 
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| Offite and by. the, Department of: ioe tnt Edition, with 14477 
SHORT. MANUAL of HEAT: For the Use of Schools and 
‘Science Classes By the Rev. A, IRVING, BA; and B. Sc. With 33 Diagrams and engraved on 


THEORY. of HEAT. By J. Clerk Maxwell, M.A., 
Professor of Experimental Physics in the of Cambiidge. “Fourth Edition, 
MAGNETISM and the DEVIATION of: the COMPASS For 
| Od. | 


ELECTRICITY and MAGNETISM. By Fleeming Jenkin, 
4 Small 8vo. 35. 6d. 


LESSONS in ELECTRICITY “a the Royal Institution, 1895-6. 
TYNDALL, D.C.L., LL.D.; : Professor of Natural Philosophy in the Royal Jastitution 
| "of Great Britain. “With 58 Woodeuts. Crown Svo. 2s. 6d. 


PHENOMENA and THEORIES; Notes of à 
SQourse. of Seven Lectures delivered at the Royal lastitution in 1870 By Joun TYNDALL, PBS, 
Crown 8vo. 1s, sewed, or cloth. 


4 + : LIGHT: Notes of a Course of Nine Lectures delivered at the 


Royal Institution in 1869 By the same Author. Crown vo. is. sewed, OF ts. 64. cloth, 


| AÏR and ITS RELATIONS to LIFE: Lectures delivered at #1 


‘Royal Institution of Great Britain in 1874, with some Additions. By Watter Nomi bey, 


‘ORGANIC CHEMISTRY. (an Introduction to the Study 


or, the CHEMISTRY. of CARBON. and its compounds. By UH. E. ARMSTRONG, Ph.D., F.C 


Proféssor of Chemistry in the London Institution, : Small Sve. with 8 Figures on Wocd, as. 6d, 


INORGANIC CHEMISTRY (an Introduction to the Study. of). 


By-Wiccran Auten M.D.,.F-R.S., late. Professor of Chemistry in  Iüing's College, Londen 


|. INTRODUCTION to the STUDY of CHEMICAL PHILO- 


SOPHY; the Principles of Theoretical and Systematic Chemistry. By WILLISM A. 


Load, F.C, S.. Lecturer on Chemistry in Clifton College. Small Woodcuts, 35, 6d. 


Sart s NATURAL PHILOSOPHY for GENERAL READERS 


and YOUNG PERSONS: à Course of Physics divested of Mathematical, Formula, expressed in the 
‘language of daily life, Translated by E. Arxinson, Ph.D., F.C.8. Second Edition; with 26 pages of : 
New Matter, Coloured Plates, and 429 Crown Bvo. 75. 64. 


| ELEMENTARY TREATISE on PHYSICS, Expert. 


mental and Applied, for the-use of Colleges and Schools. Tranelated and edited by B. ATXINSON, Ph.D., 
ECS. Edition, revised and enlarged ; with 4 Coloured ates, and 758 


355; 


Wéinhold's INTRODUCTION. to EXPERIMENTAL 
Theoretical: and Practical ; including Directions for Constructing Physical Apparatus and for 

Making Experiments.  Fransiated by B; Loewy, F.RiA.S. With a Preface by G. C. Foster, FRS, 

With” l'Aree Plates and 404 Llustrations on 31s, Od. 
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-coyseded that the ringing of bella ‘af: and 


and conseatient breaking of. Wires, is done away-with> for, towered tie Doll However. 


secure: this desirable: result, and te be lasliig, three things “are: y= ase af - 


firt-class “and dnghiy-inished mintérials : skilled’ to perform: the part; and an 
mind, combined with long practical experiesce, to direct their operations: 

With Tans at their command, ADAMEÆ SON have: beer: able 0: to results highly 
to their batrons, and the have had the te execute works: a large at 


At many Private Mansions and Public Buildings, full: particulars of which will be stippled, # on 


8. ADAMS & SON, 
“ELECTRIC ENGINEERS, MARLBOROUGH WORKS, MARSHALL STREET, GOLDEN 1 SQUARE, W 


B.~—The ‘Belle may be seen in operation at 57, Haymarket, S.W, 


COMPANY, 


‘Works: SILVERTOWN, Essex; PERSAN BEAUMONT, FRANCE, © 


“TELEGRAPH ENGINEERS AND MANUFACTURERS oF 


CABLES +Snubmarine, Subterranean, and Aérial. 


WERE .—India-Robdber and Gutta-Percha covered in all gauges. 


RÜMENTS.— Morse” Inkers, Single Needle, Wheatstone’s # Block” 
~ Instruments, Bells, Resistance Coils, Sir W. and other Galvanometers, 
Condetsers, Testing Instruments, &c. 


| BATTERIES. — SOLE MANUFACTURERS FOR GREAT. BRITAIN, IRELAND, AND 
THE COLONIES OF THE CELEBRATED LECLANCHE BATTERY, 


and other eminent Telegraph Engineers, and is: now in general use by the Post Office 
and English and Continental Railways. Aga Battery for all Telegrapinc purposes it ig: 
undoubtedly pre-eminent. All. other kinds of Batteries also manufactured. Ebonite 
Célls, Carbon Plates, &c. 
IN SULATORS. —Ebonite, Porcelain, Brownware, &c. 


Mawuracturens or 7H Mosr Arpatatus son RAILWAY BLOCK-SIGNALLING. 
SEMAPHORE REPEATERS, “LIGHT” INDICATORS, AND WALKERS “PASSENGER AND. 
GUARD” COMMUNICATOR. 

GRAPE STORES AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO APPARATUS. 


ane Patentées and Manufacturers of a Complete System of Torpedoes for Harbour and Coast Defence, and o the: 


SILVERTOWN PATENT FIRING BATTERY. 


A CONSTANT BATTERY FOR MINING AND BLASTING PURPOSES, 
TS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE TELEGRAPH LINES. 


(RIDOUTS PATENT). 


This instrument is more hardy any instrument. of the kind of equal 
sensitiveness yet introduced, the needles being supported on an agate. centre, 


of cocaon-silk ; the usual-adjusting screws are also dispensed with, It is 80: 


and Sismuth bars are breathed upon fcr an Mmécant. 
PRICE, MOUNTED IN SOLID EBONITE, 18s.. 


TORN BROWNING, 
63, STRAND, WC. 


a Prise Medal 1862. | "Established 100 Years. 


chimney and bygone and altogether a: of the rude, when. 
Comparek ween system, 23 the drawing OF water from à sont and. : 


ite may by means of lightest ure of the oh Bitte } button.’ 


BUCKINGHAM CLARENCE HOUS 

WINDSOR CAST! NEW FOREIGN OFFICE, 
MARLBOROUGH “THE MIDLAND GRAND HOTEL, 
SANDRINGHAM HOUSE, : |: THE NEW ROYAL HOTEL BL ACRPRIARS 


THE INDIA-RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY Pave 


Browning’: New Akribetic Galvanometer 


and mounted in an aluminium frame, instead of being éuspended by a thread. 


sensitive that it will give a deflection of 10° when a small pair of 
INDUCTION COILS, ELECTRIC LAMPS, &c. lifustrated Lists. 


OPTIGAL AND ‘PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, do, ae. 
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